The basic object we consider is a certain model of continuum random tree, called the stable tree. We construct a fragmentation process (F − (t), t ≥ 0) out of this tree by removing the vertices located under height t. Thanks to a self-similarity property of the stable tree, we show that the fragmentation process is also self-similar. The semigroup and other features of the fragmentation are given explicitly. Asymptotic results are given, as well as a couple of related results on continuous-state branching processes. G. Miermont: DMA, ENS, et
Introduction
The recent advances in the study of coalescence and fragmentation processes pointed at the key role played by tree structures in this topic, both at the discrete and continuous level [15, 3, 4] . Our goal here is to push further the investigation, begun in [3, 9] , of a category of fragmentations obtained by cutting a certain continuum random tree. The tree that was fragmented in the latter articles is the Brownian Continuum Random Tree of Aldous, and the fragmentation is related to the so-called standard additive coalescent. The family of trees we consider is a natural but technically involved "Lévy generalization" of the Brownian tree. It has been introduced in Duquesne and Le Gall [14] , and implicitly considered in the previous work of Kersting [18] . Some of these trees, which we call the stable trees, enjoy certain self-similar properties as their Brownian companion. In the present work the crucial property is that when removing the vertices of the stable tree located under a fixed height (or distance to the root), the remaining object is a forest of smaller trees that have the same law as the original one up to rescaling. This is formalized in Lemma 3 below. This way of logging the stable tree induces a fragmentation process which by the property explained above turns out to be a self-similar fragmentation, the theory of such processes being extensively studied by Bertoin [8] [9] [10] . The goal of this paper is to describe the characteristics and give some properties of this fragmentation process. We will have to use stochastic processes and combinatorial approaches in the same time; in particular, we will encounter σ -finite generalizations of the (α, θ )-partitions of [26] , which are distributions on the set of partitions of N = {1, 2, . . . }, as well as we will need the construction of the stable tree out of stable Lévy processes and its connection to continuous-state branching processes (CSBP) explained in [14] .
In a companion paper [23] we will consider another way of obtaining a self-similar fragmentation by another cutting device on the stable tree, using the heuristic fact that when cutting at random one node (or "hub") in the the stable tree, the trunk and branches that have been separated are scaled versions of the initial tree. Surprisingly, although this other device looks quite different from the first (no mass is lost when cutting hubs, whereas there is a loss of mass when we throw everything that is located under the height h), it turns out that the only difference between these two fragmentations is the speed at which fragments decay, hence generalizing a "duality" relation stressed by Bertoin in [9] between two different fragmentations of the Brownian tree (one of these fragmentations being a direct analog of the fragmentation F − considered here).
To state our main results, let us introduce quickly the already mentioned tree structures and fragmentation processes, postponing the details to a further section.
Let S = {s = (s 1 , s 2 , . . . ) : s 1 ≥ s 2 ≥ . . . ≥ 0, i≥1 s i ≤ 1}, endowed with the topology of pointwise convergence. A ranked self-similar fragmentation process (F (t), t ≥ 0) with index β ∈ R is a S-valued Markov process that is continuous in probability, such that F (0) = (1, 0, 0, . . . ) and such that conditionally on F (t) = (x 1 , x 2 , . . . ), F (t + t ) has the law of the decreasing arrangement of the sequences x i F (i) (x β i t ), where the F (i) are independent with the same law as F . That is, after time t, the different fragments evolve independently with a speed that depends on their size. It has been shown in [9] that such fragmentations are characterized by a 3-tuple (β, c, ν) , where β is the index, c ≥ 0 is an "erosion" real constant saying that the fragments may melt continuously at some rate depending on c, and ν is a σ -finite measure on S that attributes mass 0 to (1, 0, . . . ) and that integrates s → (1 − s 1 ). This measure governs the sudden dislocations in the fragmentation process, and the integrability assumption ensures that these dislocations do not occur too quickly, although the fragmentation epochs may form a dense subset of R + as soon as ν(S) = +∞. When β < 0, a positive fraction of the mass can disappear within a finite time, even though there is no loss of mass due to erosion nor to sudden dislocations. This phenomenon will be crucial in the fragmentation F − below.
The trees we are considering are continuum random trees. Intuitively, they are metric spaces with an "infinitely ramified" tree structure, which can be considered as genealogical structures combined with two measures: a σ -finite length measure supported by the "skeleton" of the tree and a finite mass measure supported by its leaves, which are everywhere dense in the tree. These trees can be defined in several equivalent ways:
-as a weak limit of Galton-Watson trees -through its height process H , which is a positive continuous process on [0, 1].
To a point u ∈ [0, 1] corresponds a vertex of the tree with height (distance to the
